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Adjustable Window Liner 

The present application incorporates by reference the following concurrently filed 
U.S. patent application entitled Lining Well Bore Junctions, listing Christopher A. Pratt 
and Bruno H. Walter as inventors and attorney docket number 17601 -108001. 

TECHNICAL FIELD 

5 The present invention relates in general to lining well bores, and more particularly 

to lining a junction between two well bores. 

BACKGROUND 

Well bores are lined with tubing, referred to as a casing or a liner, for many 

1 o reasons, for example, to prevent formation collapse into the bore, protect fresh-water 

formations, isolate a zone of lost returns or isolate formations with significantly different 
pressure gradients. The tubing is usually manufactured from plain carbon steel that is 
heat-treated to varying strengths, but may be specially fabricated of stainless steel, 
aluminum, titanium, fiberglass and other materials. A single liner may extend from the 

15 top of the well bore or one liner may be anchored or suspended from inside the bottom of 
the previous strings of liner. 

Lining a well that includes one or more auxiliary bores extending from a main 
bore is difficult, because a junction must be made between the liner for the auxiliary bore 
and the liner for the main bore. The liner spanning the junction is installed through the 

20 liner in the main bore, and must be oriented with respect to the bores and make a 

connection downhole. Furthermore, the auxiliary bore is often drilled through the main 
bore with the liner of the main bore installed. The drilling bit is deflected into the wall of 
the main bore with a whipstock. Therefore, numerous trips into and out of the well are 
required to set the whipstock, drill the auxiliary bore, and set the liner in the auxiliary 

25 bore. For example, in the past, lining a well with laterals has required one trip (into and 

out) to set whipstock in the main bore liner, one trip to drill the auxiliary bore, one trip to 

set the auxiliary bore liner, and one trip to withdraw or reposition the whipstock for 

drilling and lining additional auxiliary bores. Trips into and out of the well are time 

1 
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consuming and add to the expense of completing a well, as well as delay the time in 
which the well begins to produce. 

SUMMARY 

The present disclosure is drawn to systems and methods for lining a junction 
between two well bores. 

One illustrative implementation encompasses a method of positioning a well bore 
liner in a well. According to the method, the well bore liner is received in a main bore of 
the well carried on a working string. The well bore liner is directed from the main bore 
into an auxiliary bore of the well with a whipstock. The whipstock and the working 
string are coupled without withdrawing the working string from the main bore. The 
whipstock is then relocated using the working string. 

Another illustrative implementation encompasses a system for lining a junction 
between a main bore and an auxiliary bore. The system includes a first tubing adapted to 
line at least a portion of the main bore. The first tubing has a lateral opening therein. A 
second tubing has a junction shield flange extending outward therefrom. The junction 
shield flange is adapted to at least partially span a gap between the second tubing and an 
edge of the lateral opening when the second tubing resides in the auxiliary bore. A cover 
is provide for the lateral opening. The cover is changeable between a closed position 
covering more of the lateral opening than is covered in an open position. 

Another illustrative implementation encompasses a device for depositing a well 
bore liner into a well. The device is adapted to carry the well bore liner in the well and to 
deposit the well bore liner in the well. The device is also adapted to carry the whipstock 
in the well and thereafter release the whipstock. 

Yet another illustrative implementation encompasses a system for lining a 
junction between a main bore and an auxiliary bore. In the system, a first tubing is 
adapted to line at least a portion of the main bore. The first tubing has a lateral opening 
therein. A second tubing has a junction shield extending outward therefrom. The 
junction shield has a larger transverse dimension than the lateral opening. The junction 
shield is adapted to contract to a smaller transverse dimension to pass through the lateral 
opening into the auxiliary bore. 
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An advantage of some implementations is that the liner that spans between a liner 
in the auxiliary bore and a liner in the main bore, referred to as the junction liner, can be 
constructed to loosely connect with the liner in the main bore. As a result, the junction 
liner is inexpensive to construct. For example, one illustrative junction liner described , 

5 herein includes no moving or high precision parts that would require complex and 
expensive machining to construct. Furthermore, because the fit between the junction 
liner and main liner can be imprecise, installation of the junction liner is a relatively 
quick and easy operation. When configured to provide a loose fit between the junction 
liner and main liner, the liner system is suited for installation in a coal seam where the 

10 material of the seam breaks-up or disassociates from the formation in larger particles. As 
the liners, including the junction liner, will be left in the well, a reduced cost junction 
liner reduces the overall cost of the well. 

An advantage of some implementations is that the liners can be used in lining 
small bores. For example, one illustrative junction liner described herein has few 

1 5 complex or moving parts. Accordingly, the illustrative junction liner can be compact to 
pass through small tubulars. Some implementations can be used in lining a main bore 
with 5-1/2 inch tubing and lining an auxiliary bore with 2-7/8 inch tubing. 

An advantage of some implementations is that the number of trips into and out of 
the well bore during positioning the liners in the well can be reduced. For example, by 

20 providing a junction running tool that combines functionality of carrying the junction 
liner and engaging and actuating the whipstock, the junction running tool need not be 
withdrawn from the well bore to manipulate the whipstock. 

The details of one or more embodiments of the invention are set forth in the 
accompanying drawings and the description below. Other features, objects, and 

25 advantages of the invention will be apparent from the description and drawings, and from 
the claims. 
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DESCRIPTION OF DRAWINGS 

FIG 1 A is a cross-sectional view of an illustrative liner system constructed in 
accordance with the invention; 

FIG IB is a cross-sectional view of an illustrative articulated main well bore 
5 having horizontal, lateral auxiliary bores and incorporating the liner system of FIG 1 A; 

FIG 1C is a cross-sectional view of an illustrative vertical main well bore and 
articulated auxiliary well bore incorporating the liner system of FIG 1 A; 

FIG 2 is a flow diagram of an illustrative method of lining a well in accordance 
with the invention; 

10 FIG 3 A is a cross-sectional view of an illustrative whipstock tool received in a 

main liner of a main bore and an illustrative whipstock running tool constructed in 
accordance with the invention; 

FIG 3B is a cross-sectional detail view of the illustrative whipstock tool of FIG 
3 A depicted with locking pins extended for engaging the main liner in accordance with 
15 the invention; 

FIG 3C is a cross-sectional detail view of the illustrative whipstock tool of FIG 
3 A depicted with locking pins retracted in accordance with the invention; 

FIG 4 is a cross-sectional view of the whipstock tool of FIG 3 A in use during 
drilling an auxiliary well bore deviating from the main well bore in accordance with the 
20 invention; 

FIG 5 is a cross-sectional view of an illustrative junction running tool run into the 
auxiliary well bore in installing the illustrative liner system in accordance with the 
invention; 

FIG 6 is a cross-sectional view of an illustrative junction running tool constructed 
25 in accordance with the invention; 

FIG 7 is a cross-sectional view of the illustrative junction running tool of FIG 6 
receiving an illustrative auxiliary liner and an illustrative junction liner in accordance 
with the invention; 

FIG 8 A is a cross-sectional detail view of the illustrative junction running tool of 
30 FIG 6 prior to engaging the illustrative junction liner in accordance with the invention; 
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FIG 8B is a cross-sectional detail view of the illustrative junction running tool of 
FIG 6 activated to engage the illustrative junction liner in accordance with the invention; 

FIG 8C is a cross-sectional detail view of the illustrative junction running tool of 
FIG 6 activated to release the illustrative junction liner in accordance with the invention; 
5 FIG 9 is a cross-sectional detail view of another illustrative junction running tool 

constructed in accordance with the invention; 

FIG 10 is a cross-sectional detail view of the alternate illustrative junction 
running tool of FIG 9 receiving an illustrative auxiliary liner and an alternate illustrative 
junction liner in accordance with the invention; 
10 FIG 1 1 is a cross-sectional view of the illustrative junction running tool of FIG 6 

repositioning the illustrative whipstock tool of FIG 3 A in accordance with the invention; 

FIG 12A is a perspective view of an alternate illustrative liner system constructed 
in accordance with the invention including a liner opening cover in an open position; 

FIG 12B is a perspective view of the alternate illustrative liner system of FIG 
15 1 2 A with the liner opening cover in a closed position; 

FIG 13 is a cross-sectional view of an alternate illustrative junction running tool 
constructed in accordance with the invention and adapted to close the liner opening 
cover; and 

FIG 14 is a detailed cross-sectional view of the alternate illustrative junction 
20 running tool of FIG 13. 

Like reference symbols in the various drawings indicate like elements. 5 
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DETAILED DESCRIPTION 

Referring first to FIG 1 A, an illustrative liner system 10 constructed in 
accordance with the invention includes a main liner 12, an auxiliary liner 14, and a 
junction liner 16. The main liner 12 is adapted for receipt in a main well bore 18 of a 

5 subterranean well, the auxiliary liner 14 is adapted for receipt in an auxiliary well bore 20 
of the subterranean well, and the junction liner 16 is adapted to span between the main 
liner 12 and auxiliary liner 14. The main well bore 18 and auxiliary well bore 20 can be 
configured in any number of configurations, and the number of auxiliary well bores 20 
coupled to the main well bore 18 can vary. For example, FIG IB depicts a multilateral 

10 well configuration where the main well bore 1 8 is an articulated well bore having a first 
portion 34 that extends from the surface 36, a second portion 38 deviating from the first 
portion 34 and a curved portion 40 between the first portion 34 and the second portion . 
38. The second portion 38 may be horizontal or may extend at an acute angle in relation 
to the first portion 34, for example to track an up dip or down dip subterranean zone (ex. 

15 a coal seam). The auxiliary well bores 20 may be lateral well bores extending from the 
second portion 38. In the implementation of FIG IB, the junction liner 16 is positioned 
at a junction between a lateral auxiliary well bore 20 and the second portion 38 of the 
main well bore 1 8. Similarly, the junction liner 16 may be positioned at the junction 
between additional lateral auxiliary well bores 20 and the second portion 38 of the main 

20 well bore 1 8. In such an implementation, the main liner 12 may accommodate the 

additional junctions by providing a corresponding number of additional lateral openings 
30. 

In another example, FIG 1C depicts an implementation where the main well bore 
18 is a substantially vertical well bore and the auxiliary well bore 20 is an articulated well 

25 bore deviating from the substantially vertical well bore. The articulated auxiliary well 
bore 20 of FIG 1C includes a first portion 34 a second portion 38 deviating from a first 
portion 34 and a curved portion 40 between the first portion 34 and the second portion 
38. The first portion 34 coincides with the main bore 18. In such an implementation, the 
junction liner 16 is positioned at a junction between the vertical main well bore 18 and 

30 the curved portion 40 of the auxiliary well bore 20. In both examples, FIG IB and 1C, 
the auxiliary bore 20 is a bore drilled through the main, bore 18. 

6 
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Referring back to FIG 1 A, the main and auxiliary liners 12, 14 are made up of 
tubing 22 that may be continuous tubing over the entire length of the liner or may be 
lengths of tubing joined together, for example by tubing couplings 24. The main liner 12 
includes one or more lateral windows or openings 30 (one shown in FIG 1 A) that are 

5 shaped similarly to the projection of the auxiliary well bore 20 on the main liner 1 2. The 
junction liner 16 includes a tubular liner body 26. One end of the junction liner body 26 
is adapted to connect to the auxiliary liner 14. The opposing end of the tubular liner body 
26 includes a junction shield 28 extending outward therefrom. Like the lateral opening 
30 of the main liner 12, the junction shield 28 has a similar shape to the projection of the 

10 auxiliary well bore 20 on the main liner 12. The junction shield 28, however, is sized 
slightly larger than the lateral opening 30. Furthermore, the junction shield 28 has a 
curvature that substantially follows the curvature of the outer diameter of the main liner 
12. Accordingly, with the junction liner 16 positioned in the auxiliary bore 20 and the 
junction shield 28 abutting the outer surface of the main liner 12, the lateral opening 30 is 

1 5 substantially covered by the junction shield 28. 

The junction shield 28 is adapted to flex inward, for example toward the central 
longitudinal axis of the junction liner 16, to enable the junction liner 16 with the junction 
shield 28 to pass through the interior of the main liner 12, as well as pass from the 
interior of the main liner 12 through the lateral opening 30 and into the auxiliary bore 20. 

20 Once outside of the main liner 12 and in the auxiliary bore 20, the junction shield 28 
expands to substantially cover the lateral opening 30. Because it has expanded to a 
dimension larger than the lateral opening, for example a larger transverse dimension, the 
junction shield 28 cannot pass back through the lateral opening 30 and into the main line 
12. In the illustrative junction liner 16 of FIG 1A, the junction shield 28 is provided with 

25 one or more radial slits 32 extending from the perimeter of the junction shield 28 inward. 
The radial slits 32 divide the junction shield 28 into segments that allow for 
circumferential movement between the segments as the junction shield 28 flexes inward. 

The junction between the junction shield 28 and the lateral opening 30 need not 
be liquid tight, rather the junction shield 28 can loosely abut the outer surface of the main 

30 liner 1 2. A resulting clearance between the junction shield 28 and the main liner 1 2 may 
small, for example, 0.5- 1mm or larger and may be as large as several millimeters (3mm- 
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5mm) or more, thereby allowing passage of liquid and fine particulate (ex. sand) into the 
interior of the liners 12, 14. Furthermore, the radial slits 32 are similarly sized to allow 
passage of liquid and fine particulate into the interior of the liners 12, 14. However, 
neither the clearance between the junction shield 28 and the main liner 12 nor the radial 
slits 32 allow passage of larger particulate. The illustrative liner system 10 is, therefore, 
particularly suited for subterranean formations that produce very little fine particulate. 

For example, the material in many coal seams breaks-up or disassociates from the 
formation in larger particles that would not pass into the interior of the liners 12, 14 
through the gaps. Further more the coal seam may not produce substantial amounts of 
fine particulate that may eventually erode and or clog the liners 12, 14. In one illustrative 
configuration, the clearance between the junction shield 28 and the main liner 12 is about 
1mm, as well as the largest spacing between radial slits 32 is about l-2mm. In this 
instance, gaps larger than 1mm may be present, for example if the junction shield 28 is 
off-centered in the lateral opening 30, but such a clearance would initially prevent 
passage of all but a very small amount of the particulate (the ~2mm and smaller 
particulate) disassociated from the coal seam. Furthermore, during operation, larger 
particulate will bridge the gaps and begin to block passage of finer particulate that would 
otherwise pass. However, if this configuration were used in an oil and gas formation, 
substantial quantities of sand would likely pass through the gaps. Also, because less 
larger particulate is encountered in an oil and gas formation, there is less larger 
particulate to bridge the gaps and reduce the amount of particulate passed as there is in 
coal seams. Because of the larger particulate in coal seams and the bridging effect, the 
clearance can be greater than 1mm. For example, in yet another illustrative 
configuration, the largest clearance is about 3mm. Again, larger gaps may be present, but 
after larger particulate begins bridging the gaps, the smaller particulate is blocked. It is 
also expected that clearances even larger than 3mm, such as 5mm and 8mm can be used. 
While the liner system 10 is particularly suited for subterranean formation that produce 
very little fine particulate, the liner system 10 can be used in any type of subterranean 
formation. 

Turning now to FIG 2, the illustrative liner system 10 is installed by first 
positioning the main liner 12 in the main well bore 18. Therefore, at block 1 10 the main 

8 
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liner 12 is run into the main well bore 18 and set in position. The location of one or more 
lateral openings 30 in the main liner 12 may be selected to correspond with the desired 
location of one or more auxiliary well bores 20, for example corresponding with 
subterranean zones of interest such as those bearing resources for example oil, gas, and 
coal. Once in position, the main liner 12 may be secured to the interior of the well bore 
1 8, for example by a mechanical device (ex. a mechanical liner hanger) or cement 
(neither specifically shown). 

At block 112a whipstock 200 is run in through the interior of the main liner 1 2 on 
a whipstock running tool 300 and set in relation to a lateral opening 30 in the main liner 
12. The whipstock 200 is a device adapted to deflect a drilling bit 54 (FIG 4) into the 
wall of the main well bore 1 8 in drilling the auxiliary well bore 20. The whipstock 200, 
therefore, can be positioned below the first lateral opening 30 through which an auxiliary 
well bore 20 will be drilled. The whipstock 200 may then act to deflect the drilling bit 54 
through the lateral opening 30 and into a wall of the main bore 18 at the desired location 
of the auxiliary well bore 20 to be drilled. If the main liner 12 is provided with multiple 
lateral openings 30, it may be desirable to position the whipstock 200 below the lateral 
opening 30 that is furthest downhole to enable auxiliary bores to be drilled through lateral 
openings 30 and lined in sequence. However, it is not necessary that the lateral openings 
30 be drilled or lined in sequence or in any order. 

The running tool 300 is a device adapted to selectively engage and release the 
whipstock 200, and may be attached to a working string 44. With the whipstock 200 
engaged to the running tool 300, the whipstock 200 is lowered to the desired position 
within the main liner 12 and released from the running tool 300. Prior to release from the 
running tool 300, the whipstock 200 may be actuated to lock to an interior of the main 
liner 12. Thereafter, at block 1 14, the whipstock running tool 300 is withdrawn from the 
main well bore 18. 

Although numerous configurations of whipstock 200 and whipstock running tool 
300 can be used according to the concepts described herein, an illustrative whipstock 200 
and illustrative whipstock running tool 300 are depicted in FIGS. 3A-C. The illustrative 
whipstock 200 includes a body 210 that defines a deflecting surface 212. The deflecting 
surface 212 begins at one end of the body 210 and slopes at an acute angle relative to the 
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whipstock 200 longitudinal axis. The deflecting surface 212 may be a substantially 
planar surface, or as is depicted in FIG 3A, may have a curvature arcing about an axis 
parallel to the slope of the deflecting surface 212. The curvatures have a radius 
approximately equal to the internal radius of the main liner 12. The deflecting surface 212 
is adapted to deflect a drilling bit 54 (FIG 4) traveling along the longitudinal axis of the 
whipstock 200 (and thus main bore 18) laterally into a wall of the main bore 1 8. 

As best seen in FIGS. 3B and 3C, the body 210 includes an elongated cavity 214 
extending along the longitudinal axis of the whipstock 200. The cavity 214 has a running 
tool receiving opening 2 16 in the deflecting surface 212. The running tool receiving 
opening 216 may be flared to a larger transverse dimension, for example diameter, than 
the remainder of the cavity 214 to centralize an elongated stub portion 310 of the 
whipstock running tool 300 for receipt in the cavity 214. The stub portion 3 10 may 
include threads 312 adapted to engage mating threads 218 in the interior of the elongated 
cavity 214 to couple the running tool 300 to the whipstock 200. When coupled in this 
manner the running tool 300 can be used in positioning the whipstock 200 within the 
main liner 12. Unscrewing the threads 3 12, 218 releases the running tool 300 from the 
whipstock 200. 

The elongated cavity 214 slidingly receives an actuator piston 220 therein. The 
actuator piston is biased within the elongated cavity 214 towards the running tool 
receiving opening 216 by a spring 222 acting against a lower end wall 224 of the 
elongated cavity 214. The actuator piston 220 includes a flange 226 abutting an upper 
shoulder 228 within the interior of the elongated cavity 214; the upper shoulder 228 
acting as a stop to retain the actuator piston 220. A seal 230 may be provided in the 
elongated cavity 214 to substantially seal against passage of debris beyond the actuator 
piston 220 and into the lower portion of the elongated cavity 214. 

The body 210 includes a lower cavity 232 that slidingly receives a cam actuator 
234 therein. The cam actuator 234 is biased towards the upper end of the lower cavity 
232 by a spring 236 acting against an end cap 238 at the lower end of the lower cavity 
232. The cam actuator 234 has an elongated stub 240 that extends into the elongated 
cavity 214. A plurality of radially oriented locking pins 244 are received in the body 210. 
The locking pins 244 are radially extensible from being flush with an outer surface of the 

10 
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body 210 to extending outward from the outer surface of the body 210. When radially 
extended, the locking pins 244 are configured to engage a circumferential groove 50 
(FIG 4) to hold the whipstock 200 in relation to the lateral opening 30. The 
circumferential locating groove 50 is located within the main liner 12 such that when the 
locking pins 244 are engaged in the circumferential locating groove 50, the deflecting 
surface 212 of the whipstock 200 is positioned in relation to the lateral opening 30 to 
deflect drilling through the lateral opening 30. The cam actuator 234 has an outer profile 
with a first portion 246 that has a larger transverse dimension, for example diameter, than 
a transverse dimension, for example diameter, of a second portion 248. The locking pins 
244 ride on the profile of the cam actuator 234 such that when abutting the first portion 
246, as depicted in FIG 3B, the locking pins 244 are extended. When abutting the 
second portion 248, as depicted in FIG 3C, the locking pins 244 can retract. 

As is best seen by comparing FIG. 3B to FIG 3C, the whipstock running tool stub 
310 acts on the actuator piston 220 to translate piston 220 downward in the elongated 
cavity 214 when the threads 312 are full received in the threads 218. The actuator piston 
220, in turn, acts on the stub 240 of the cam actuator 234 to translate the cam actuator 
234 downward in the lower cavity 232. Translating the actuator piston 220 from about 
the upper end of the lower cavity 232 as depicted in FIG 3B, with the locking pins 244 
abutting the larger first portion 246 of the cam actuator 234 and extended outward from 
the body 210, downward in the lower cavity 232 as is depicted in FIG 3C, thus moves the 
second portion 248 under the locking pins 244 and allows the locking pins 244 to retract 
within the body 2 10. In other words, the whipstock 200 can be actuated between 
engaging the interior of the main liner 12 and releasing the interior of the main liner 12 
by fully threading the running tool stub 310 into the elongated cavity 214 of the 
whipstock 200. The whipstock 200, however, can be configured such that partially 
threading the running tool stub 310 into the elongated cavity 214 of the whipstock 200 
releases the whipstock 200 from engagement with the interior of the main liner 12 while 
maintaining the whipstock 200 coupled to the whipstock running tool 300. Spring 236 
biases the actuator piston 220 in the upper position, and therefore biases the locking pins 
244 extended to engage the interior of the main liner 12. 



ll 
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The main liner 12 is provided with a longitudinal alignment groove 46 below the 
lateral opening 30, and an additional longitudinal alignment groove 48 above the lateral 
opening 30. The body 210 of the whipstock 200 can include an outwardly biased fin 250, 
outwardly biased by springs 252, and adapted to be received in the longitudinal grooves 
46,48. The alignment grooves 46, 48 and outwardly biased fin 250 are configured such 
that when the fin 250 is received in a groove 46, 48, the deflecting surface 212 of the 
whipstock 200 is oriented in relation to the lateral opening 30 to deflect a drilling bit 54 
through the opening 30. 

In operation, the stub 3 1 0 of the whipstock running tool 300 is stabbed through 
the opening 216 in the elongated cavity 214. The threads 312 are screwed into mating, 
threads 218 thereby engaging the whipstock 200 to the whipstock running tool 300, and 
retracting the locking pins 244 within the body 210. The whipstock 200 is then passed 
through the main liner 12 on the whipstock running tool 300 until in the vicinity of the 
desired lateral opening 30. The whipstock 200, in the vicinity of the lateral opening 30, 
is rotated in the main liner 12 until the outwardly biased fin 250 drops into either of the 
alignment grooves 46, 48. Locking the outwardly biased fin 250 into an alignment 
groove 46, 48 allows the whipstock running tool 300 to be unthreaded from the 
whipstock 200. Accordingly, the whipstock running tool 300 is rotated to partially 
unscrew the threads 3 1 2 from the threads 2 1 8 and extend the locking pins 244 without 
releasing the whipstock 200 from the whipstock running tool 300. It can be determined 
whether the whipstock 200 is above or below the lateral opening 30 by applying torque to 
the whipstock 200, moving the whipstock 200 longitudinally in the groove 46, 48. If the 
fin 250 drops into the lateral opening 30, the whipstock 200 will rotate and indicate that 
the whipstock 200 was in the upper groove 48. If the locking pins 244 seat in the 
circumferential groove 50 and stop the whipstock's 200 longitudinal movement, the fin 
250 was in the lower groove 48 and is now locked in and correctly oriented below the 
lateral opening 30. 

Once the locking pins 244 have engaged the circumferential groove 50 the 
whipstock running tool 300 is unthreaded from the whipstock 200 and withdrawn from 
the main bore 18. 

12 
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Referring back to FIG 2 and also to FIG 4, at block 1 16 a drilling string 52 
including a drilling bit 54 is run in through the main liner 12 to drill the auxiliary bore 20. 
The drilling bit 54 deflects off the deflecting surface 212 of the whipstock 200, through 
the lateral opening 30 and into the wall of the main bore 18. The drilling bit 54 is then 
operated to drill the auxiliary bore 20. Of note, the angle at which the deflecting surface 
resides in relation to the longitudinal axis of the main bore 18 dictates the angle at which 
the auxiliary bore 20 will deviate, at least initially, from the main bore 18. When the 
auxiliary well bore 20 is complete, at block 1 1 8, the drilling string 52 is withdrawn from 
the main bore 18: 

Referring to FIG 2 and to FIG 5, at block 120, the auxiliary liner 14 and junction 
liner 16 are run in through the main bore 1 8 and deflected by the deflecting surface 212 
of the whipstock 200 laterally through the lateral opening 30 and into the auxiliary bore 
20 and set in the auxiliary bore 20. The auxiliary liner 14 is depicted in FIG 5 as being 
coupled to a junction liner 16. The auxiliary liner 14 and junction liner 16 are carried on 
a junction running tool 400. The junction running tool 400 is a device that is adapted to 
carry the auxiliary liner 14 and junction liner 16 and selectively lock into engagement 
with the liners 14, 16. The junction running tool 400 may be further adapted to 
selectively engage to manipulate and to actuate and release the whipstock 200 from 
engagement with an interior of the main liner 12. The junction running tool 400 is 
actuated to lock into engagement with the liners 14, 16 during running-in and positioning 
the auxiliary liner 14 and the junction liner 16 in the auxiliary bore 20. Once the 
auxiliary liner 14 and the junction liner 16 are in position, with the junction shield 28 in 
the auxiliary bore 20 and adjacent the outer surface of the main bore 18, the junction 
running tool 400 is actuated to release and deposit the liners 16 in the auxiliary bore 20. 
Thereafter, the junction running tool 400 may be withdrawn from the auxiliary bore 20 
(block 122), and withdrawn from the main bore 18 (block 124), or remain in the main 
bore 1 8 and be used in repositioning the whipstock 200 (block 126) as is discussed below 

with respect to FIG 11. 

Although numerous configurations of junction running tools 400 can be used 
according to the concepts described herein, an illustrative junction running tool 400A is 
depicted in FIG 6. The illustrative junction running tool 400A includes an elongated 
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whipstock engaging stub 410 having threads 412 adapted to threadably engage the 
threads 218 of the whipstock 200. The whipstock engaging stub 410 is similar to the stub 
310 of the whipstock running tool 300 discussed above, and thus enables the junction 
running tool 400A to engage to manipulate and actuate and to release the whipstock 200 
in a similar manner to the whipstock running tool 300. The stub 410 can include One or 
more openings 413 in the threads 412 that provide a collection area for particulate in the 
threads 412 or threads 21 8, improving the ability of the threads 412 and threads 218 to 
mate when dirty. Furthermore, the whipstock engaging stub 410 can include one or more 
bow spring centralizers 414 sized to bear against the interior of the 12 and centralize the 
stub 410 to stab into the tool receiving opening 216 of the whipstock 200. A junction 
liner carrying assembly 416 is coupled to the whipstock engaging stub 410 at a universal 
joint 418. The universal joint 418 includes two oblique pivot axes that enable the 
whipstock engaging stub 410 to deflect laterally in relation to the junction liner carrying 
assembly 416, for example to articulate in traversing the transition from the main liner 12 
into the auxiliary bore 20. As is seen in FIG 7, the whipstock engaging stub 410 and 
junction liner carrying assembly 416 are adapted to be internally received in an auxiliary 
liner 14 and junction liner 1 6. 

In general terms, the junction liner carrying assembly 416 is actuable to lock into 
engagement with the junction liner 16 to thereby lock the junction liner 16 and auxiliary 
liner 14 onto the junction running tool 400A. The details of the illustrative junction liner 
carrying assembly 416 are depicted in flGS. 8A-8C. FIG 8A depicts me junction liner 
carrying assembly 416 actuated to receive the junction liner 16. FIG 8B depicts the 
junction liner carrying assembly 416 actuated to lock into engagement with the junction 
liner 16. FIG 8C depicts the junction liner carrying assembly 416 actuated to release the 
junction liner 16. 

The junction liner carrying assembly 416 includes a lower body 420 that defines 
an interior cavity 422 therein. The lower body 420 internally receives a cam actuator 424 
biased towards an upper end 426 of the cavity 422 by a spring 428 acting against a lower 
end 430 of the cavity 422. In FIG 8A, the cam actuator 424 is retained about the lower 
end 430 of the cavity 422 by one or more radially oriented cam actuator locking pins 434. 
The cam actuator locking pins 434, when retracted within the lower body 420, are 
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received in a detent groove 442 of the cam actuator 424. The cam actuator locking pins 
434 bear against the side of the detent the groove 442 and retain the cam actuator 424 in 
position at the lower end 430 of the cavity 422. An actuator sleeve 436 is received over 
the lower end of the lower body 420 and is biased against a stop 438 by a spring 440. 
When abutting the stop 438 the actuator sleeve 436 retains the cam actuator locking pins 
434 in the detents 442 of the cam actuator 424, and thereby retains the cam actuator 424 
at the lower end 430 of the cavity 422. The actuator sleeve 436 may slide upward to abut 
a shoulder 448 of the lower body 420 and align a detent groove 450 therein over the cam 
actuator locking pins 434 (FIG 8B). Aligning the detent groove 450 over the cam 
actuator locking pins 434 allows the cam actuator locking pins 434 to extend out of 
engagement with the detent groove 442 and release the cam actuator 424 to translate to 
the upper end 426 of the cavity 422. 

The outer dimension of the actuator sleeve 436 is configured to abut an interior of 
the junction liner 16 and be translated upward into abutting engagement with the shoulder 
448 when the junction liner 16 is received over the junction running tool 400 A. 
Accordingly, prior to receipt of the junction liner 16, the actuator sleeve 436 is positioned 
to abut the lower stop 438 and retain the cam actuator 424 about the lower end 430 of the 
cavity 422 (FIG 8A). As the junction liner 16 is received over the junction liner carrying 
assembly 416, it drives the actuator sleeve 436 towards the shoulder 448 of the lower 
body 420 (see FIG 8B), aligns the detent groove 442 over the cam actuator locking pins 
434 enabling the locking pins 434 to extend, and releases the cam actuator 424 to 
translate towards the upper end 426 of the cavity 422. 

The lower body 420 includes one or more radially oriented junction liner locking 
pins 432 spaced from the cam actuator locking pins 434. The junction liner locking pins 
432 ride on a first outer surface 444 and second outer surface 446 of the cam actuator 
424; the first surface 444 having a smaller transverse dimension than the second surface 
446. The junction liner locking pins 432 abut the first surface 444 when the cam actuator 
424 is at the lower end 430 of the cavity 422. When the cam actuator 424 translates 
towards the upper end 426 of the cavity 422 (see FIG 8B), the junction liner locking pins 
432 ride up onto the second surface 446 and are extended outward from the lower body 
420. By extending the junction liner locking pins 432 in this manner, the junction liner 
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locking pins 432 are extended into locking pin receiving apertures 58 in the junction liner 
16 (best seen in FIG 5). Accordingly, when the junction liner 16 is received over the 
junction running tool 400A, it slides the actuator sleeve 436 to abut the shoulder 448 and 
release the cam actuator locking pins 434, thereby allowing the cam actuator 424 to 
translate to the upper end 426 of the cavity 422 and drive the junction liner locking pins 
432 outward into receiving apertures 56. Extending the junction liner locking pins 432 
outward into the receiving apertures 56 of the junction liner 16 locks the junction liner 16 
to the junction running tool 400A. 

The junction running tool 400A includes an intermediate body 452 coupled to an 
upper body 454 at a spherical joint 456. The spherical joint 456 enables the intermediate 
body 452 to deflect laterally in relation to the upper body 454, for example to articulate in 
traversing the transition from the main liner 12 into the auxiliary bore 20. The spherical 
joint 456 is pinned 457 (see FIG 7) to allow transmission of torque through the joint 456. 
The upper body 454 is adapted to attach to a tubing string 482 (FIG 6) for manipulating 
the junction running tool 400A in the main and auxiliary bores 1 8, 20. The upper body 
454 defines an interior cavity 458 that receives a release actuator 460 therein. The 
release actuator 460 is biased to an upper end 462 of the cavity 458 by a spring 464 active 
upon the lower end 466 of the cavity 458. The release actuator 460 abuts an actuator rod 
474 passing through the interior of the intermediate body 452 and to the lower body 420. 
The end of the actuator rod 474 is flush with the upper end 426 of the cavity 422 when 
the release actuator 460 abuts the upper end 462 of the cavity 458 in the upper body 454. 
However, when the release actuator 460 is translated towards the lower end 466 of the 
cavity 458, it acts upon the actuator rod 474 thereby translating the actuator rod 474 into 
the cavity 422 of the lower body 420. Translating the actuator rod 474 into the cavity 422 
of the lower body 420 causes the actuator rod 474 to act upon the cam actuator 424 thus 
driving the cam actuator 424 towards the lower end 430 of the cavity 422. 

The upper body 454 includes an interior passage 468 in communication with the 
. interior of the tubing string. The release actuator 460 includes a spherical ball seat 470 
adapted to receive and seal against a spherical ball 472 (FIG 8) pumped from the surface 
into the interior passage 468 and into the ball seat 470. When a spherical ball 472 is 
received in the ball seat 470, pressure introduced through the interior passage 468 acts on 
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the spherical ball 472 and release actuator 460 to translate the release actuator 460 
towards the lower end 466 of the cavity 458. Translation of the release actuator 460 
towards the lower end 466 of the cavity 458 translates the actuator rod 474 to act upon 
the cam actuator 424 in the lower body 420. Accordingly, by introducing a spherical ball 
5 472 into the ball seat 470 and by applying pressure through the interior passage 468, the 
cam actuator 424 can be translated towards the lower end 430 of the cavity 422 thereby 
enabling the junction locking pins 432 to be retracted. Thereafter, the junction running 
tool 400A may be withdrawn from the auxiliary liner 14 and junction liner 16. 

The intermediate body 452 includes a stub 476 extending outward therefrom and 

10 adapted to be received in a corresponding stub groove 58 (see FIG 5) of the junction liner 
16. Receipt of the stub 476 in a stub groove 58 aligns the junction liner 16 
circumferentially with the junction running tool 400, so that the junction liner locking 
pins 432 can be received in the corresponding locking pin apertures 56, and so that the 
junction shield 28 of the junction liner 16 is oriented in a specified orientation relative to 

15 the junction running tool 400. The upper body 454 further includes an extendable fin 478 
biased outward by springs 480. Like the fin 250 of the whipstock 200, the fin 478 is 
adapted to be received in the longitudinal groove 48 of the main liner 12 to align the 
junction running tool 400 relative to the main liner 12. The fin 478 is positioned in 
relation to the stub 476 such that when received in the longitudinal groove 48 above the 

20 lateral opening 30 the junction shield 28 is oriented in relation to the lateral opening 30. 

FIG 9 depicts an alternate illustrative junction running tool 400B. The alternate 
illustrative junction running tool 400B is similar to the illustrative junction running tool 
400 of FIG 6, except that it engages the junction liner 16 in a different manner. To this 
end, the alternate junction running tool 400B includes a whipstock engaging stub 410 

25 coupled to a junction liner carrier assembly 510. The junction liner carrying assembly 
510 includes a lower body 512 coupled to an upper body 514 at a joint 516 (for example, 
a spherical joint pinned as discussed above). Rather than having extendable junction 
liner locking pins as discussed above, the alternate junction running tool 400B includes 
one or more fixed junction liner locking pins 518. The fixed junction liner locking pins 

30 5 1 8 are radially oriented and are fixed extending outward from the lower body 512. 

When the junction liner 16 is received over the junction liner carrying assembly 510, as is 
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depicted in FIG. 10, the junction liner 16 may be compressed with a clamp device or 
frusto-conical guide 520 that inwardly compresses the junction liner 16 towards the 
junction liner carrying assembly 5 10. Inwardly compressing the junction liner 16 flexes 
the junction liner inward to bring the locking pin apertures 56 into engagement with the 
fixed junction liner locking pins 518, thereby locking the junction liner 16 to the junction 
running topi 400B. The clamp device 520 is retained on the junction liner 16 while the 
auxiliary liner 14 and the junction liner 16 are inserted into the main liner 12, and 
withdrawn from the junction liner 16 as the junction liner is received entirely within the 
main liner 12. Thereafter, when the junction liner 16 passes into the auxiliary bore 20 it 
expands and releases the locking pins 518 from the locking pin apertures 56, thus 
releasing the junction liner 16 from the running tool 400B. The upper body 514 includes 
an outwardly biased extendable fin 522, similar to the extendable fin 478 of the junction 
running tool 400A. 

Referring back to FIG 5, in either instance of the junction running tool 400 or 
alternate junction running tool 400B the auxiliary liner 14 and junction liner 16 are run in 
through the main liner 12 and deflected off of the deflecting surface 212 of the whipstock 
200 and into the auxiliary bore 20. Once the junction shield 28 of the junction liner 16 
has passed through the lateral opening 30 of the main liner 12, the junction lirier 16 is 
released from the junction liner running tool 400. In the instance of the illustrative 
junction liner running tool 400A of FIG 6, a spherical ball 472 is pumped down into the 
ball seat 470 and pressure is applied to the spherical ball to retract the junction liner 
locking pins 432 and release the junction liner 16. In an instance of the illustrative 
junction liner running tool 400B of FIG 9, passage of the junction shield 28 through the 
lateral opening 30 and into the auxiliary liner 14 allows the junction liner 16 to expand 
and release the junction liner locking pins 518 from the locking pin apertures 56. The 
locking pin apertures 56 may be located on the sloped portion of junction shield 28 to 
facilitate disengagement from the locking pins 518. Thereafter, the junction running tool 
400 can be withdrawn from the auxiliary bore 14, and if no further operations are desired, 

withdrawn from the main bore 18. 

If it is desired to line an additional auxiliary bore 20, the junction running tool 400 
can be lowered such that the whipstock engaging stub 410 is received in the open end 216 
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of the elongated cavity 214 of the whipstock 200. Thereafter the threads 412 of the 
whipstock engaging stub 410 on the junction running tool 400 can be engaged to the 
threads 218 of the whipstock 200 thereby actuating whipstock 200 to retract the locking 
pins 244 in engagement with the interior of the main liner 12. Retracting the locking pins 
244 from engagement with the main liner 12 frees the whipstock 200 to translate within 
the main liner. The whipstock may then be repositioned beneath another lateral opening 
30 on the junction running tool 400 as discussed above with positioning the whipstock 
200 on the whipstock running tool 300. Thereafter, the threads 412 of the whipstock 
engaging stub 410 of the junction running tool 400 can be disengaged from the threads 
218 of the whipstock 200 and the junction running tool 400 withdrawn from the main 
well bore 18. An additional auxiliary liner 14 and junction liner 16 may be locked onto 
the junction running tool 400 and run into the main well liner 12 and set in the auxiliary 
well bore 20 as is discussed above. 

Turning now to FIG. 12A and 12B, an alternate illustrative main well liner 1012 
having a retractable lateral opening cover 1014 may be substituted for the main liner 12 
discussed above. The illustrative main well liner 1012 includes a tubing 1016 including 
one or more lateral openings 1030. A secondary tubing 1018 is substantially 
concentrically received over and affixed to exterior of the tubing 1016 to define an 
annular cavity 1020 therebetween. The annular cavity 1020 substantially concentrically 
receives a tubular lateral opening cover 1014, such that the lateral opening cover 1014 
can slide into the annular cavity 1020 substantially parallel to the longitudinal axis of the 
main well liner 1012. The lateral opening cover 1014 can be changed between an open 
position, depicted in FIG 12A, and a closed position, depicted in FIG 12B. In the closed 
position (FIG 12B), the lateral opening cover 1014 may abut one or more stops 1024 that 
limit the movement of die lateral opening cover 1014. Additionally, in the closed 
position, the lateral opening cover 1014 may abut an edge of the shield flange 1028 of the 
junction liner 16, thereby substantially spanning gaps between the shield flange 1028 and 
the edge of the lateral opening 1030. The leading edge 1022 of the lateral opening cover 
1014 may follow the curvature of the shield flange 1028 and lateral opening 1030 
minimized gaps between the shield flange 1028 and the lateral opening cover 1014. It is 
appreciated that the lateral opening cover 1014 may loosely abut the shield flange 1028, 
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allowing passage of liquid and fine particulate, such as sand, but filtering passage of 
larger particulate, such as disaggregated coal. 

The alternate illustrative main liner 1012 is run into the main bore 18 (FIG 1A) 
with the lateral opening cover 1014 in the open position. The lateral opening cover 1014 
can then be moved to the closed position concurrently with or after the auxiliary liner 14 
(FIG 1 A) and junction liner 16 are positioned in the auxiliary bore 20. Although there 
are numerous manners in which the lateral opening cover 1014 can be closed,.in one 
instance, a junction running tool 400 can be adapted to draw the lateral opening cover 
1 14 closed concurrently with or after the auxiliary liner 14 and junction liner 16 are 
positioned in the auxiliary bore 20. 

An illustrative junction running tool 400C having provisions to close the lateral 
opening cover 1014 is depicted in FIG 13. The illustrative junction running tool 400C is 
provided with an extendable finger 620 biased outward by a spring 622. As is best seen 
in FIG 14, the extendable finger 620 can be selectively aligned with and extend into a 
slot 1026 in the main tubing 1016. When extended into the slot 1026, the extendable 
finger 620 is able to engage the trailing edge 1032 of the lateral opening covering 1014. 
The extendable finger 620 may then draw the lateral opening covering 1014 closed as the 
illustrative junction running tool 400C is passed through the main liner 1012. The 
illustrative junction running tool 400C is configured to draw the lateral opening covering 
1014 closed as the junction liner 16 is passed through the lateral opening 1030 and folly 
closed when the junction liner 16 is in final position in the auxiliary bore 20 (FIG 1). 
Therefore, the lateral opening cover 1014 then substantially covers gaps between the 
lateral opening 1030 and the junction liner 16 shield flange. 

When not aligned with the slot 1026, the extendable finger 620 slides against the 
interior of the main tubing 1016, but does not catch the trailing edge 1032 of the lateral 
opening covering 1014 because the trailing edge 1032 shielded by the main tubing 1016. 
Therefore, in a configuration having multiple lateral openings 1030, the extendable finger 
620 can be oriented away from the slots 1026 as the illustrative junction running tool 
400C is passed through the main liner 1012 to prevent unintentionally closing lateral 
opening covers 1014. To facilitate aligning the extendable finger 620 with the slots 1026 
in the main liner 1012, the extendable finger 620 can be oriented in relation to the 
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alignment fin 478 such that when the alignment fin 478 is received in the longitudinal 
groove 48 (FIG 5) the extendable finger 620 is aligned with the slots 1026. 

As is seen in FIG 14, the illustrative junction running tool 400C can be provided 
with a junction liner support 1032 that extends radially outward therefrom. The junction 

5 liner support 1032 is adapted to span between the junction running tool 400C and the 
interior of the junction shield flange 1028 to limit inward flexure of the shield flange 
1028 and limit passage of debris into the interior of the junction liner By limiting the 
inward flexure of the shield flange 1028, the junction liner support 1032 ensures that the 
shield flange 1028 cannot flex inward and hang underneath the leading edge 1022 of the 

1 0 lateral opening cover 1014 when the junction running tool 400C is withdrawn. If the 

shield flange 1028 were to hang underneath the leading edge 1022 of the lateral opening 
cover 1014 when the junction running tool 400C is withdrawn, it may draw the lateral 
opening cover 1014 partially open. By limiting passage of debris into the interior of the 
junction liner, the junction liner support 1032 substantially prevents lodging of debris 

15 between the shield flange 1028 and the leading edge 1022 of the lateral opening cover 
1014. Such debris may likewise push the lateral opening cover 1014 partially open as the 
junction running tool 400C is withdrawn and may otherwise interfere with operation of 
the system. 

Referring to FIGS. 1, 12A, 12B and 13 collectively, in operation, the auxiliary. ' 

20 liner 14 and junction liner 1 6 are received over the illustrative junction running tool 400C 
and run into the main liner 1012. Until in the vicinity of the desired lateral opening 1030, 
the extendable finger 620 is maintained out of the respective slots 1026 of other lateral 
openings 1030. Thereafter, the illustrative running tool 400C can be rotated until the 
alignment fin 478 engages a longitudinal groove 48, thereby aligning the extendable 

25 finger 620 with a slot 1026. The auxiliary liner 14 and junction liner 16 are deflected off 
the whipstock 200 and then run into the auxiliary bore 20. As the auxiliary liner 14 and 
junction liner 16 are run into the auxiliary bore 20, the extendable finger 620 extends into 
a slot 1026, engages the trailing edge 1032 of the lateral opening cover 1014, and draws 
the lateral opening cover 1014 closed. 

30 Use of a main liner 1012 with a lateral opening cover 1014 allows the lateral 

window 1030 to be larger than in a configuration without a lateral opening cover 1014, 
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because the a gap between the junction liner 16 and the lateral opening 1030 can be 
covered by the lateral opening cover 1014. Such larger lateral opening 1030 allows 
greater freedom to insert the auxiliary liner and the junction liner into the auxiliary bore. 
Furthermore, the junction liner 16 need not be provided with a shield flange adapted to 
flex inward as it passes through the lateral opening, such as shield flange 28 discussed 
above. Rather shield flange 1028 can be rigid and sized slightly smaller than the lateral 
opening 1030, and any gaps between the shield flange 1028 and the edge of the lower 
opening 1030 can be made up by the lateral opening cover 1014. 

A number of embodiments of the invention have been described. Nevertheless, it 
will be understood that various modifications may be made without departing from the 
spirit and scope of the invention. For example, although discussed in relation to lining a 
main well bore prior to drilling auxiliary bores, one or more auxiliary well bores may be 
provided prior to installation of the main liner. Accordingly, other embodiments are 
within the scope of the following claims. • 
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WHAT IS CLAIMED IS: 

1 . A system for lining a junction between a main bore and an auxiliary bore, comprising: 

a first tubing adapted to line at least a portion of the main bore, the first tubing 
having a lateral opening therein; and 

a second tubing having a junction shield extending outward therefrom, the 
junction shield having a larger transverse dimension than the lateral opening and 
adapted to contract to a smaller transverse dimension to pass through the lateral 
opening into the auxiliary bore. 

2. The system of claim 1 wherein the junction shield contracts by flexing inwardly. 

3. The system of claim 1 wherein the junction shield is adapted to expand in the 
auxiliary bore to substantially cover the lateral opening. 

4. The system of claim 1 wherein the junction shield is adapted to expand in the 
auxiliary bore to a dimension that substantially prevents passage of the junction shield 
thorough the lateral opening. 

5. The system of claim 1 wherein the lateral opening is shaped similar to a projection of 
the auxiliary bore on the first tubing. 

6. The system of claim 1 wherein the junction shield comprises apertures therein 
adapted to allow for circumferential contraction of the junction shield. 

7. The system of claim 1 wherein the junction shield is adapted to substantially cover 
the lateral opening while allowing passage of specified size particulate between the 
junction shield and first tubing. 

8. The system of claim 1 wherein the first tubing comprises 2-7/8 inch nominal sized 
tubing and wherein the second tubing comprises 5-1/2 inch nominal sized tubing. 

9. The system of claim 1 further comprising a lateral opening cover on the first tubing 
changeable between a closed position covering at least part of the lateral opening to 
an open position covering less of the lateral opening than in the closed position. 
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10. The system of claim 9 wherein the lateral opening cover comprises a tubing received 
substantially concentrically about the first tubing and is adapted to translate 
substantially parallel to a longitudinal axis of the first tubing. 

1 1. The system of claim 9 wherein in the closed position, the lateral opening abuts the 
junction shield of the second tubing. 
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12. A system for lining a junction between a main bore and an auxiliary bore, comprising: 

a first tubing adapted to line at least a portion of the main bore, the first tubing 
having a lateral opening therein; 

a second tubing having a junction shield flange extending outward therefrom, the 
junction shield flange adapted to at least partially span a gap between the second 
tubing and an edge of the lateral opening when the second tubing resides in the 
auxiliary bore; and 

a cover on the lateral opening changeable between a closed position covering 
more of the lateral opening than is covered in an open position. 

13. The system of claim 12 wherein the cover is received substantially concentrically 
about the first tubing and is adapted to translate substantially parallel to a longitudinal 
axis of the first tubing. 

14. The system of claim 12 wherein in the closed position, the lateral opening abuts the 
junction shield of the second tubing. 

15. The system of claim 12 wherein the second tubing is positioned in the auxiliary bore 
on a running tool and the cover is adapted to be changed from the open position to the 
closed position at least in part with the running tool. 

16. The system of claim 12 wherein the junction shield flange has a larger transverse 
dimension than the lateral opening and is adapted to contract to a smaller transverse 
dimension to pass through the lateral opening into the auxiliary bore. 

17. The system of claim 12 wherein the junction shield flange is substantially rigid. 
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18. A method of lining a transition between a main bore and an auxiliary bore, 
comprising: 

receiving a main liner in the main bore; 

receiving an auxiliary liner in the auxiliary bore, the auxiliary bore at least 
5 partially coinciding with a coal seam; and 

receiving a junction liner between the auxiliary liner and the main liner, the 
junction liner positioned in relation to the main liner in a manner that would allow 
passage of sand between the main liner and the junction liner. 

19. The method of claim 18 wherein receiving an auxiliary liner in the auxiliary bore 
10 comprises receiving the auxiliary liner carried on a junction running tool; and 

wherein receiving the junction liner between the auxiliary liner and the main liner 
comprises receiving the junction liner on the junction running tool. 

20. The method of claim 19 further comprising directing the auxiliary liner and junction 
liner into the auxiliary bore with a whipstock; and 

15 further comprising withdrawing the whipstock from the main bore with the 

junction running tool. 

21. The method of claim 18 further comprising directing the auxiliary liner and junction 
liner into the auxiliary bore with a whipstock; and 

further comprising relocating the whipstock in the main liner with the junction 

20 running tool. 

22. The method of claim 18 further comprising: 

receiving a second auxiliary liner in a second auxiliary bore; and 
receiving a second junction liner between the second auxiliary liner and the main 
liner. 

25 23. The method of claim 1 8 further coraprising closing a cover at least partially over the 
lateral opening to substantially span a gap between the junction liner and the lateral 
opening. 
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24. The method of claim 23 wherein closing the cover comprises engaging the cover with 
a running tool carrying the junction liner and closing the cover with the running tool. 
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ABSTRACT 

A system for lining a junction between a main bore and an auxiliary bore includes 
a first tubing adapted to line at least a portion of the main bore. The first tubing has a 
lateral opening therein. A second tubing has a junction shield extending outward 
therefrom. The junction shield has a larger transverse dimension than the lateral opening 
and is adapted to contract to a smaller transverse dimension to pass through the lateral 
opening into the auxiliary bore. 

90104367.doc 
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